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Army Space 


¢ Space Mission Areas 


FM 3-14 


ARMY SPACE 


— Space Situational Awareness OPERATIONS 


— Space Control 

— Space Force Enhancement 
— Space Support 

— Space Force Application 


v4 US Army Space and Missile 
Oy Defense Command SMDC 
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Nano-Satellite 


Satellite mass <4kg 
_ Developed in <12 months 


Soldiers 


SMDC-One: Over the Horizon Comms 
Kestrel Eye: EO Imagery for a Brigade Combat Team 
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Stored Density of Electric Rocket Propellants ISP-Density and 1U AV capability for 
in kg/I (high pressure at 14-MPa, 500C). a 6U Spacecraft. 
: 8 7000 
45 2 ; 
. 6000 “E 
‘ ~ 
- 35 oe 5000 @ 
2 2 és 
2 : = 4000 8 
@ 25 34 = 
3 5 3000 & 
= = x 3 z 
5 . ° 5 ° 2000 
w” 4 Zz 7 ; g 
l 1000 % 
; _..1I 
0 oe o = | F 
» >) 2 @ & © © & s 
; se ss se se gf © ~~ ee SB Y aw € ¥ s s 
a \2 “ sS x . & oe s Ss 
Nw XN < S Ss s _@ x SY 
x SF I s > s s 
PF LF KS Fe FT © 


NASA Missions 
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¢ Geocentric Missions 
¢ Interplanetary Missions 
¢ Discovery Mission Smallsats 


¢ Lunar Cube 
— 6U/12kg CubeSat with over 
3.0 km/s delta-V 
¢ Reach lunar orbit 


¢ Rendezvous with an asteroid 
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Busek Hall effect Thruster, BHT-200 
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GN&C Hardware 


GPS: Magnetometer: Sun Sensor: Torque Rods (3): 
Spacequest GPS-12 Honeywell Sinclair SS-411 Blue Canyon 
HMR2300 


IMU: Epson M-G362 Star Tracker: Blue Canyon NST Reaction Wheels (3): 
Blue Canyon RWp100 


Heaters and insulation 
(transparent red) 


PFCVs 


Xenon test port / 
purge exit 


purge 


Reservoir 
(orange -wrap 
around heater) 


Filter 


DEPLOY 


*Ride-share launch opportunity «Deployable solar arrays for power production 


*Most likely to sun-synch orbit 


CHECK OUT OPERATIONS DEORBIT 


¢ Evaluate tip-off moments «Lower to deorbit altitude and perform «Natural drag interaction will result in 


- Arrest initial rotation science operations deorbit after perigee is lowered 


Photometer #2 


Radiometer #3 
(bottom surface) 


Radiometer #1 
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Command and Data Handling Rf 


APID Size vs. %Overhead 


100% 
iSAT APIDS vs. Overhead 
a0% 100% 
90% 
BO% 
- Transmit 70% | 
80% Buffer , 


70% GNC SW 2 


40% 


30% 


20% 


10% 


o% 


ANOAOMOnR PADMA AHOMOntgaH onnaewonor Qwnnogmords oO wf ry C 1awonor ~ “aownd 
OANSAHS-HIMDASAR SHINN OSE ~HTHMHHORD ww > % iy ° q . YAN a 
Senna ganmwaagamaaaGgnrnrrnrnrnrnrr © 066 © © « wownnwwrwgdst J 


1091 
) 
or 
0 
1026 
1013 
o 


===" Space Packet % Overhead 


—_ 
Oo 


EPC Display 


(Canned Data Screen Capture—Demo used live ATB Data) 


iSAT Demo | jSAT Power | iSAT Thermal | iSAT SPAN | iSAT Flight Director | iSAT Propulsion | iSAT GN&C 


iSAT Demo 30NOV16.dsp | GNC IMU Graphs.dsp | IMU Temp.dsp 
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APID 11: Health and Status 


APID 20: IMU, MAG 


IMU NDEA Flag 
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Orbit number 
Mlumination & Eclipse (UTC hh:mm) 
Time, UTC (m:d:yy hr:mm) 5120118 13:26 


Huntsville Time (Central Time H:MM ) 


Thrust Countdown, minutes 
Thrust startéstop ti 


Thrust PrepfEventiRecovery 


PPUtHousekeepiny 

Zone 1 Line and PFC¥ Heaters 
Zone 2 & 3 Line Heaters 

Tank Heater 


Annode Magnet 


Cathode Heater 


Wallops Ground Station in FO¥, UTC 
Mhite Sands Ground Station in FO¥, UTC 
Alaska Ground Station in FO¥, UTC 


Thermal Management 


Attitude 

‘Solar Inertial (SI)- Time Spent in Charge 
Mode (D:HH:MM) 

Other Attitude 

Local Vertical Local Horizontal (L¥LH) 


Day in the Life 
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[ 13:31-13:37 {5.6min) 
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Way Ahead 
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Operations Integrated Schedule 


Sequence Timeliné PlaNiNG  ttI0HCMCICO_~, Timeline Sequence 
SOPs 


System Functional Objectives Error and Fault Tracking 


Subsystem Functional Objectives 


Command and Telemetry Checkout 
=) } 
Command and System and 
Telemetry Definition Subsystem Checkout 
Telemetry Processing 
Definition 


Comp Definition Data Share Comp Testing 


Stand Alone 
Demo 
(10%) 


Avionics Test Bed Based Testing 


Display Development (Initial) 


Functional Sequences 


Initial SOP Development 


Display Development 


Operational Rules 
Complete Functional Sequence 
=] 


Component FSW 
Test 


Comp Testing 


Fully 
Integrated 
Demo (95%) 


Displays 
Flight Rules 


Operator Training 
Comps 


Mission Ops Center 
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Integrated 
Functional Test 


Mission 
Sequence Test 


Comp Testing 


Flight Hardware Based Testing 


aad Summary and Acknowledgements Rf oS 


iSAT 


lodine Satellite 


vas 


¢ Special thanks to: 
— NASA and NASA’s 1SAT Team 
— The Army Space Professional Development Office 
— Busek 
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Dankanich, J.W. and D.M. Schumacher, “Iodine Propulsion advantages for Low Cost Mission Applications and the Iodine Satellite ((SAT) Technology 
Demonstration,” 66th International Astronautical Congress, Jerusalem, Israel, 2015. 
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